ABSTRACT: This research was conducted to study the effect of using sugar beet pulp (SBP) in the diets of Gimmizah chicks and its effect on the chicks performance of during the period from three to eight weeks of age. A total numbers of 400 one-day old unsexed Gimmizah chickens were firstly fed a control diet for two weeks. At same age, birds were equally divided into five treatments (80 birds each), each treatment were subdivided into four replicates (20 birds each). The treatments consisted of five levels of SBP (0, 5, 10, 15 and 20% of the diet), chicks were fed starter diets from the beginning of the third (3 rd ) week up to 8 weeks. Chicks fed diet containing 0% SBP had higher (P0.001) live body weight (LBW), body weight gain (BWG), feed intake (FI), growth rate (GR) and performance index (PI) during the period from 3-8 weeks. Inclusion of 5% SBP in the Gimmizah diets recorded better values (P0.001) of feed conversion ratio (FC), crude protein conversion (CPC) and caloric conversion ratio (CCR) during the period from 3 to 8 weeks (differences between 0, 5, 10 and 15% SBP were not significant). While, those fed 20% SBP in the diet had the lower values of LBW, BWG, FI, GR, PI and the worst values of FC, CPC and CCR during the same period. Chicks fed diet containing 5% SBP had the best values of economical and relative efficiency, while, those fed 20% SBP had the lowest values. The obtained results show that the SBP could be used at a rate of 5% in the starter (from 3 to 8 weeks) diets of Gimmizah without any adverse effects on the chicks performance. But, the inclusion of SBP at 20% in the diet resulted in poor performance.
INTRODUCTION
In Egypt, there is a gap between poultry feed requirements and the available feeds; hence there is an urgent need to explore for more available and also cheaper roughage chiefly agricultural by-products and food industry for feeding. Utilization of these agricultural residues from the food industries as feed ingredients for poultry is important to decrease feed cost, and improve the sustainable utilize of feed resources for poultry production. Sugar beet is a significant industrial crop in temperate regions that provides about, a third of all sugar used in the world. Sugar beet is a crop with global production of 277.23 million tonnes, harvest 2016 (FAO, 2018) . Egypt is one of the producers of sugar beet in the world. Egyptian production of sugar beet increased from 500 tonnes year 1961 and 2.890360 million tonnes year 2000 to 13.323369 million tonnes harvested in 2016 (FAO, 2018) . Sugar beet pulp (SBP) is the residues collect after processing of sugar beet (Beta vulgaris L.) from the sugar industries that can a reason of environmental pollution. Egyptian dried SBP production were 732785.29 ton in year 2016 (based on one ton of the processing sugar beet yields 55 kg (5.5%) of dried SBP (MirzaeiAghsaghali and Maheri-Sis, 2008) ). Sugar beet pulp is chiefly use as ruminant feed, according to Bodas et al. (2007) and Mateos et al. (2012) , dried SBP an agricultural low cost by product of sugar industry is used as a high quality feed for animals and poultry. Due to its availability, highly palatable and nutritional value, nutritionists and producers of poultry in production areas frequently use the SBP. Further more, dried SBP is added to some pet feeds to operate as a fibrous stool hardener. However, in early study conducted by Fraga et al. (1991) they reported that, SBP is not usually uses in poultry diets. Since of its low metabolisable energy value, high fiber content (20%), digestion characteristics include low rate of passage and high caecal retention time, which make it of slight value to meet the fiber requirements of poultry and of probable management problems associated with wet litter as a result of excessive water consumption. According to, Foster et al. (2001) , the crude protein (CP) contents of dried SBP ranged from 7 to 8%, but, high fiber content, it's mainly composed of hemicellulose fraction (45-61%), 20-24% cellulose and 1-2% lignin. In another study, Hagstrom (2008) postulated that SBP is relatively low in CP (8-10%), while, being excellent source of digestible fiber. Recent study by Minarovicova et al. (2018) reported that the protein, fat and ash contents of SBP, 10.31, 0.42 and 3.56%, respectively. He also established that SBP contain a higher amount of total dietary fiber; insoluble dietary fiber and soluble dietary fiber (69.84%, 49.91% and 19.93%, respectively) . The SBP raw proteins have a digestibility of 75% with enclose indispensable amino acids particular lysine; methionine; cysteine and threonine. The SBP is very low in ME (646 kcal/kg) and very high in CF (19.0%). In addition, SBP contain substantial amounts of CP (about 10.5%). Moreover, SBP is relatively high in Ca, however, being very low in P, Se, vit. B and has almost no vit. D or the precursor of vit. A (Hagstrom, 2008) . Therefore, the objective of the present study was to investigate the effects of inclusion of SBP on the performance of Gimmizah chickens, during the period from three to eight weeks. (2016) . This research was conducted to study the effect of inclusion SBP in the diets on growth performance of Gimmizah chicks (local developed strain) from three to eight weeks of age. A total numbers of 400 pedigreed oneday old unsexed Gimmizah chickens were firstly fed a control diet for two weeks. Chicks were wing banded, weighed (individually) to the nearest gram at the beginning of the third (3 rd ) week of age (start of experiment), and randomly allotted to the dietary treatments. Chicks were equally divided into five treatments (80 birds each), each treatment were subdivided into four replicates (20 birds each). Then, birds were translated to electrically heated batteries (open system) through raised wire mesh floors. The treatments consisted of five levels of SBP (0, 5, 10, 15 and 20 %) . Chicks were fed with starter diets (males and females) from the beginning of the third (3 rd ) week up to 8 weeks of age contained 19% CP and 2800 Kcal/Kg diet. Randomly air-dried SBP (a by-product of the sugar industry) samples were collected from the Fayoum Sugar Works Company (factory sugar in Atsa, Fayoum Governorate) in mash form (dried SBP is available as mash or pellets), harvest 2015. Its ground using a hammer mill for feeding, and chemical analysis at the laboratories of Regional Center for Food and Feed-RCFF, Giza, Egypt, the determined analysis of the representative sample of SBP is presented in Table 1 . The composition and, calculated analysis (according to Sauvant et al. (2004); Bojana et al. (2015) and NRC 1982 NRC , 1994 NRC and 1998 North (1981) as follows, PI = (LBW, Kg/FC) x100. Accumulative mortality rate was also recorded during the experiment period. Chicks that died throughout the experimental period were weighed so, the data were used to adjust FI and calculations of FC. To calculate the sex effect chicks (males and females) were reared together and sex were determined at 8 weeks (chicks were wing banded at start of experiment). To calculate the economical efficiency for the diverse dietary treatments, the amount of feed consumed through the total experimental period was obtained and multiplied by the cost of one Kg of each experimental diet, which was estimated based upon local present prices at the experimental time. Statistical analysis of results was performed using the General Linear Models procedure of the SPSS software (SPSS, 2007) , according to the follow general model:
MATERIALS AND METHODS
Yijk= μ+Li+Sj+LSij +eijk Where:
Yijk: observed value. μ: overall mean. Li: level of SBP effect (i: control (R), 5% SBP, 10% SBP, 15% SBP and 20% SBP). Sj: sex effect (j: female and male) LSij: interaction effect of level of SBP by sex effect.
eijk: random error. Treatment means indicating significant differences (P0.01 and P0.05) were tested using Duncan's multiple range test (Duncan, 1955) . Table 3 showed that inclusion of SBP in Gimmizah diets at different levels caused a significant (P0.001) decrease in LBW at 6 and 8 weeks and BWG during the periods from 3-6, 7-8 (P0.009) and 3-8 weeks of age. The initial LBW of Gimmizah chicks did not differ (P>0.05) among the treatment groups. Chicks fed 0% SBP in the diet had heaver LBW and BWG during the previous periods; however, those fed 20% SBP in the diet had the lower values of LBW at 6 and 8 weeks, and BWG during the periods from 3-6, 7-8 and 3-8 weeks of age (Table 3) . Concerning sex effect (Table 3) , males had significantly (P0.001) heaver LBW (at 6 and 8 weeks) and BWG during the periods from 3-6, 7-8 and 3-8 weeks of age than females. Interaction due to level of SBP X sex had insignificantly (P>0.05) affected LBW (at the beginning of third (3 rd ) and 6 weeks) and BWG during the periods from 3-6 and 3-8 weeks, while, caused a significant effected LBW (P0.04) at 8 weeks and BWG (P0.004) during the period from 7 to 8 weeks of age (Table 3) . Chicks fed control diet with males had heaver LBW at 8 weeks and BWG during the period from 7 to 8 weeks; however, those fed 20% SBP in the diet with females had the lower values (Table 3) . The nutritional effect observed in this experiment coincides with the results of the previous research. For example, Abdel-Hafeez et al. (2018) found that birds fed diets containing 7.5% SBP without enzyme supplementation in broiler diets was significantly (P≤0.01) lower LBW and BWG than those fed the control diet. The marked decrease in the LBW in the groups fed SBP was due to high content of soluble fibrous fractions (pectins) which are dispersible in water, as a result, increase digesta viscosity and bulk, ensuing in delayed gastric emptying, caused by distension of the duodenum, this may be partially attributed to increased intestinal transit time, so, reducing FI. Further, a raise in digesta stickiness may reduce the flow rate of digestive enzymes into the digesta. Therefore, hampering nutrient absorption in non ruminants animals and impair poultry performance, delay in the productive cycle (Sklan et al., 2003; Jimenez-Moreno et al., 2013 and AbdelHafeez et al., 2018) . Accordingly, the response of chickens to the insertion of fiber in the diet may vary with the type and level of fiber used. So, commercial diets for young birds have formulated to include less than 2.5 to 3% CF, because, an increase of fiber may have opposite effects on FI, nutrient digestibility and growth performance (Sklan et al., 2003 and Jimenez-Moreno et al., 2011) . Moreover, the insertion of moderate amounts of fiber in the diet improve HCl, in addition to nutrient digestibility and growth performance in chickens fed low fiber diets (Jimenez-Moreno et al., 2009). As well as, improve productivity in the lack of growth promoters (Gonzalez-Alvarado et al., 2007) . Results in Table 4 revealed that inclusion of SBP in the Gimmizah diets at different levels caused significant (P0.001) differences in FI during the periods from 3-6, 7-8 and 3-8 weeks. Gimmizah chicks fed control diet had higher FI during the previous periods studied (this may be due to the high LBW and BWG values recorded for this group). Generally, the FI was significantly decreased with inclusion of SBP in the diets from 5 to 20% when compared with those fed control diet. Sex had insignificant effect on FI during all ages studied (3-6 and 7-8 weeks), except, the period from 3 to 8 weeks, which was significantly affected (Table 4 ). The present results agree with this finding of Jimenez-Moreno et al.
RESULTS AND DISCUSSION

Results in
(2011) who found that birds fed 7.5% SBP in the diet tended to eat less feed than birds fed the control diet during the period from one to 12 days. During the starter, grower and over all experimental periods, the FI of birds fed diets including 7.5% SBP was insignificantly lower than the control (Abdel-Hafeez et al., 2018) . Concerning FC, CPC and CCR (Tables 4  and 5 ), results showed the inclusion of SBP in the Gimmizah diets at different levels caused significant (P0.001) differences in FC, CPC and CCR during all periods studied (3-6 and 3-8 weeks), except, the period from 7 to 8 weeks, which was insignificant. Chicks fed control diet recorded better values of FC, CPC and CCR than those fed other treatments during the period from 3 to 6 weeks. Inclusion of 5% SBP in the Gimmizah diets recorded better values of FC, CPC and CCR during the period from 3 to 8 weeks (differences between 0, 5, 10 and 15% SBP were not significant). While, those fed 20% SBP in the diet had the worst values of FC, CPC and CCR during the same period. On the other hand, in the current study, an increase in the level of fiber was not affected CCR except, the level of 20% SBP. Perhaps, part of the CF of the SBP was fermented in the gastro intestinal tract (GIT) providing additional energy to the chicks (Jorgensen et al., 1996) . Similar results were reported by Pettersson and Razdan (1993) , who demonstrated that broiler performance had improved when 23g SBP/Kg diet was included in the diet although; a further increase to 46 or 92g SBP/Kg diet had opposite effects. Also, in this respect, Jimenez-Moreno et al. (2011) found that, an increase in fiber insertion from 2.5 to 7.5% impaired linearly LBWG and FC from one to 18 days of age but, FC was alike for chicks fed the diet containing 7.5% fiber than for birds fed the control diet. However, Gonzalez-Alvarado et al. ( 2007) and Jimenez-Moreno et al. (2009) reported that fiber insertion in broilers diets enhanced BWG and FC, consequently, the insertion of reasonable amounts of fiber (especially of a soluble fiber source) in diets may enhance nutrient digestibility and performance in young chicks. Moreover, Hetland and Svihus (2001) and Tabook et al. (2006) observed high FI and no effects on performances, as insoluble fiber was included at moderate amounts in broiler diets. By contrast, the inclusion of moderate amounts of CF in the diets, have no effect on BWG and high FI of chickens (Hetland and Svihus, 2001 ) and digesta viscosity (Svihus and Hetland, 2001 ), but, improved starch digestibility (Hetland and Svihus, 2001 and Svihus and Hetland, 2001) . Also, the inclusion of CF in the diet of pullets increased FI by 3.6% and improved BWG by 4.1% from hatching to 5 week of age; as a result, FC was not affected (Guzman et al., 2015) . Live body weight, uniformity will not be affected when reasonable amounts of CF are added in the diet (Guzman et al., 2015) . Therefore, additional dietary CF might be more helpful in young broiler than in young pullets, under practical conditions. Pullets fed diets containing 4% CF were less efficient than pullets fed diets with 2% CF (Guzman et al., 2015) . A worse in feed efficiency in broiler from one to 18 days when the level of inclusion SBP in the diet increased up to 7.5% (Jimenez-Moreno et al., 2013) , and from one to 21 days when the SBP of the diet was increased from 2.3 up to 4.6% or 9.2% (Pettersson and Razdan, 1993) . Using SBP as the alternative feeds in the diets of broiler impaired FC (AbdelHafeez et al. 2018) . While, Pettersson and Razdan (1993) found that the inclusion of 92 g SBP/kg diet had no effect on CP digestibility.
Concerning sex effect, (Tables 4 and 5 ) males had significantly better FC than females during the all periods studied, and CPC and CCR (P0.001) during the periods from 3 to 6 and 3 to 8 weeks. No significant effect was observed for CPC and CCR during the period from 7 to 8 weeks (Table 5 ). Interaction effect had insignificantly (P>0.05) affected FI, FC, CPC and CCR during all periods studied (Tables 4 and 5) .Results in Table 6 revealed that inclusion of SBP in Gimmizah diets at different levels caused a significant (P0.001) effect on GR and PI during all periods studied (Table 6) , except, GR during the period from 7 to 8 weeks of age, which was insignificant affected. Chicks fed 0% SBP in the diet had higher GR during the periods from 3-6 and 3-8 weeks and PI during the periods from 3-6, 7-8 and 3-8 weeks (differences between 0 and 5% SBP were not significant during the overall period). However, those fed 20% SBP in the diet had the lower values of GR and PI during the previous periods (Table 6) . Concerning sex effect (Table 6 ), males had significantly higher GR and PI (P0.001) than females during the all periods studied, except, GR during the period from 7 to 8 weeks. The results cleared that interaction due to level of SBP X sex had insignificantly affected GR and PI during all periods studied (Table 6 ).
Mortality rate:
The mortality rate was 5% in Gimmizah chicks fed diet-containing 15 or 20% SBP, however, the percentage of mortality was 1.25, 1.25 and 2.5% in Gimmizah chicks fed the control diets, 5 and 10% SBP, respectively during the period from 3 to 8 weeks. Nearly all of the mortality occurred during the first week of the experiment. Therefore, the optional levels of dietary CF in poultry diets could be depend on the age of the chicks in addition to on the physicochemical properties of the fiber source used. In this respect, Sklan (2001) suggest that, the GIT of chicks is immature at hatch and its does not arrive at physiological maturity until 15-21 days.
Economical efficiency (EEf):
Data in Table 7 showed that EEf value was improved in birds fed diet containing 5% SBP as compared with those fed the control diet during the period from 3 to 8 weeks of age. Birds fed diet containing 5% SBP had the best values of economical and relative efficiency (0.963 and 103.82%, respectively) as compared with those fed the control diet. While, those fed diet containing 20% SBP had the lowest values of economical and relative efficiency (0.759 and 81.92%, respectively).
CONCLUSION
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